The study evaluated the effectiveness of an 8-week combined group plus individual 12-step facilitative intervention on stimulant drug use and 12-step meeting attendance and service. Design: Multisite randomized controlled trial, with assessments at baseline, mid-treatment, end of treatment, and 3-and 6-month post-randomization follow-ups (FUs). Setting: Intensive outpatient substance treatment programs. Participants: Individuals with stimulant use disorders (n = 471) randomly assigned to treatment as usual (TAU) or TAU into which the Stimulant Abuser Groups to Engage in 12-Step (STAGE-12) intervention was integrated. Measurements: Urinalysis and self-reports of substance use and 12-step attendance and activities. Intervention: Group sessions focused on increasing acceptance of 12-step principles; individual sessions incorporated an intensive referral procedure connecting participants to 12-step volunteers. Findings: Compared with TAU, STAGE-12 participants had significantly greater odds of self-reported stimulant abstinence during the active 8-week treatment phase; however, among those who had not achieved abstinence during this period, STAGE-12 participants had more days of use. STAGE-12 participants had lower Addiction Severity Index Drug Composite scores at and a significant reduction from baseline to the 3-month FU, attended 12-step meetings on a greater number of days during the early phase of active treatment, engaged in more other types of 12-step activities throughout the active treatment phase and the entire FU period, and had more days of self-reported service at meetings from mid-treatment through the 6-month FU. Conclusions: The present findings are mixed with respect to the impact of integrating the STAGE-12 intervention into intensive outpatient drug treatment compared with TAU on stimulant drug use. However, the results more clearly indicate that individuals in STAGE-12 had higher rates of 12-step meeting attendance and were engaged in more related activities throughout both the active treatment phase and the entire 6-month FU period than did those in TAU.
Introduction
Twelve-step and mutual support groups represent important, readily available, and pervasive resources in substance abuse recovery (Humphreys, 1999; Kelly & Moos, 2003; Room & Greenfield, 1993) . All 12-step programs (e.g., Alcoholics Anonymous [AA], Narcotics Anonymous [NA] , Cocaine Anonymous [CA]) provide mutual support for drug dependent individuals. Involvement in these programs is often incorporated into treatment programs for opiate (Gossop, Stewart, & Marsden, 2008) , cocaine (Daley, Mercer, & Carpenter, 1999; Mercer & Woody, 1999; Rawson et al., 1995; Weiss et al., 2005; Wells, Peterson, Gainey, Hawkins, & Catalano, 1994) , and methamphetamine dependence (Donovan & Wells, 2007; Fiorentine, 1999; Obert et al., 2000) as well as polydrug abuse (Fiorentine & Hillhouse, 2000a; Laudet, Stanick, & Sands, 2007) .
Recent studies have found a positive relationship between 12-step involvement and improvement on substance use outcomes for both alcohol and drug dependent individuals (Connors, Tonigan, Miller, & Project MATCH Research Group, 2001; Donovan, 1999; Fiorentine & Hillhouse, 2000a; Gossop et al., 2008; Kaskutas, 2009; McKay, Merikle, Mulvaney, Weiss, & Koppenhaver, 2001; McKellar, Stewart, & Humphreys, 2003; Morgenstern, Labouvie, McCrady, Kahler, & Frey, 1997; Tonigan, 2001; Tonigan, Connors, & Miller, 2003; Watson, Hancock, Gearhart, Mendez, Malovrh, & Raden, 1997; Weiss et al., 2005) , even over extended periods ranging up to 16 years Moos & Moos, 2006) . Conversely, low and inconsistent involvement is associated with poorer outcomes (Fiorentine, 1999; Moos & Moos, 2004; Weiss et al., 1996; Weiss et al., 2005) .
Meeting attendance and involvement in 12-step activities, although related, appear to have different predictive abilities in relationship to subsequent substance use (Majer, Jason, Ferrari, & Miller, 2011; Weiss et al., 2005) . Increased frequency and consistency of meeting attendance are associated with greater benefit with respect to substance use outcomes than less frequent or inconsistent attendance (Caldwell & Cutter, 1998; Fiorentine, 1999; Fiorentine & Hillhouse, 2000a; Kaskutas, Ammon, Delucchi, Room, Bond, & Weisner, 2005; Moos & Moos, 2004; Morgenstern, Kahler, Frey, & Labouvie, 1996; . However, relative to attendance, involvement in 12-step recovery-oriented activities (e.g., reading 12-step literature; doing service at meetings, such as helping newcomers, setting up chairs, and making coffee, cleaning up afterwards; having a 12-step sponsor; meeting with or calling sponsors or other 12-step group members) appears to better predict and is associated with better substance use outcomes for both alcohol-dependent individuals (Caldwell & Cutter, 1998; Gilbert, 1991; McKellar, Stewart, & Humphreys, 2003; Montgomery, Miller, & Tonigan, 1995; Subbaraman, Kaskutas, & Zemore, 2011) and cocaine abusers Weiss et al., 2005) . As an example, 12-step meeting attendance did not predict subsequent cocaine use or the Drug Use Composite score on the Addiction Severity Index (ASI) among cocaine dependent individuals, whereas higher levels and consistent patterns of involvement in 12-step activities and service were predictive of fewer days of cocaine use and lower Composite scores (Weiss et al., 2005) . Consistent with this, engaging in service activities was found to be a significant mediator of the relationship between a 12-step facilitative intervention and increased abstinence from alcohol and drugs while AA/NA/CA meeting attendance was not (Subbaraman et al., 2011) .
While a relatively large percentage of substance abusers entering treatment have attended a 12-step meeting in the past, there are high rates of dropout or inconsistent attendance among those who have (Godlaski, Leukefeld, & Cloud, 1997; Harris et al., 2003; Kelly & Moos, 2003; Rawson, Obert, McCann, Castro, & Ling, 1991; Weiss et al., 1996) . This may be particularly true for stimulant abusers (Rawson et al., 1991; Weiss et al., 1996; . However, individuals who initiate 12-step involvement during treatment are significantly less likely to drop out of the 12-step program during the subsequent year (Kelly & Moos, 2003) ; there also appears to be an additive effect on abstinence rates for those who participate in 12-step programs while in treatment (Fiorentine & Hillhouse, 2000a) . These findings have led to recommendations that treatment programs emphasize the importance of mutual support groups, encourage 12-step group attendance and participation, and employ empirically supported approaches to facilitate engagement (Caldwell, 1999; Fiorentine & Hillhouse, 2000a; Humphreys, 1999 Humphreys, , 2003 Humphreys et al., 2004; . However, interventions that are effective in increasing attendance may be insufficient to ensure active involvement. Individuals who attend 12-step meetings but have difficulty embracing key program aspects may need assistance that focuses more on 12-step practices and tenets rather than on meeting attendance (Caldwell & Cutter, 1998) .
Referral by professionals, while common (Humphreys, 1997) , is not always practiced in a manner that fosters client acceptance of 12-step groups (Caldwell, 1999) . A number of interventions specifically designed to facilitate involvement in 12-step programs have been found to enhance attendance at and involvement in mutual support groups and result in significant and substantial reductions in substance use (Carroll, Nich, Ball, McCance, Frankforter, & Rounsaville, 2000; Carroll, Nich, Ball, McCance, & Rounsavile, 1998; Donovan & Floyd, 2008; Fiorentine & Hillhouse, 2000a , 2000b Humphreys, Huebsch, Finney, & Moos, 1999; Kaskutas, Subbaraman, Witbrodt, & Zemore, 2009; Ouimette, Finney, & Moos, 1997; Timko & DeBenedetti, 2007; Timko, DeBenedetti, & Billow, 2006; Weiss et al., 2005) . However, treatment programs are likely to find many previously evaluated twelve-step facilitation (TSF) interventions, such as those employed in Project MATCH and the National Institute on Drug Abuse (NIDA) Collaborative Cocaine Treatment Study (NCCTS), relatively lengthy and difficult to sustain in programs with reduced lengths of stay and within current reimbursement models. To make such interventions fit better within current constraints of clinical practice and reimbursement models, the Substance Abuse and Mental Health Services Administration/Veterans Health Administration Workgroup on Substance Abuse Self-Help Organizations has recommended that briefer forms of TSF should be developed and evaluated (Humphreys, 1999; Humphreys et al., 2004) .
One approach recommended for further study (Humphreys, 1999; Owen et al., 2003) is "systematic encouragement and community access" (Sisson & Mallams, 1981) , which utilizes 12-step members as volunteers in a "buddy system" that provides a "bridge" between formal treatment and community 12-step programs. In this intensive referral procedure, the counselor supplements typical referral models (e.g., providing a list of meetings and encouraging attendance) with an in-session telephone call introducing the client to a current 12-step member who arranges to attend a meeting with him or her. Timko and colleagues (Timko & DeBenedetti, 2007; Timko et al., 2006) evaluated a three-session, individual intensive 12-step referral procedure in a two-site randomized trial with individuals entering outpatient substance abuse treatment. At the 12-month follow-up those in the intensive referral condition had significantly greater reductions on the Alcohol and Drug Use Composite scores of the ASI, significantly higher rates of abstinence from both alcohol and drugs, and greater engagement in 12-step activities than individuals who had received standard referral.
Several studies have demonstrated the feasibility and effectiveness of 12-step oriented interventions delivered in a group format (Brown, Seraganian, Tremblay, & Annis, 2002a; Brown, Seraganian, Tremblay, & Annis, 2002b; Kaskutas et al., 2009; Wells et al., 1994) . Group based 12-step approaches appear to be enhanced further by the addition of individual sessions that reinforce and augment the group sessions (Crits-Christoph et al., 1999) . A combination of individual plus group counseling is a common method of delivering care in outpatient treatment, particularly intensive outpatient care (Center for Substance Abuse Treatment, 1994) . Thus, such a format would be compatible with current clinical service delivery practices.
Miller identified TSF therapy from Project MATCH and systematic encouragement as two empirically supported interventions (Owen et al., 2003) , and noted that treatment is the time to initiate them. Miller's conclusions helped shape the present study, which evaluated the impact of a brief combined group and individual treatment approach for stimulant abusers, a population for whom effective pharmacological interventions are not yet available (Vocci & Ling, 2005 ) , for which an expanded range of psychosocial interventions is needed to improve treatment outcomes (Vocci & Montoya, 2009) , and for which emerging results suggest that adjunctive 12-step approaches may be effective (Crits-Christoph et al., 1999; Donovan & Wells, 2007; Fiorentine & Hillhouse, 2000a; Weiss et al., 2005; Wells et al., 1994) . Specifically, Stimulant Abuser Groups to Engage in 12-
Step (STAGE-12) was based on core therapy modules from the Project MATCH TSF therapy as modified for use with drug abusers (Baker, 1998; Carroll et al., 1998) and delivered in a group format (Brown et al., 2002a; Brown et al., 2002b) . Group sessions focused on conveying a basic understanding of 12-step practices and tenets and were augmented by three individual sessions integrating the intensive referral procedure (Timko & DeBenedetti, 2007; Timko et al., 2006) .
The study compared the extent to which the STAGE-12 intervention, integrated into treatment as usual (TAU), would lead to significantly greater reductions in stimulant drug use than TAU. It also examined the extent to which STAGE-12 increased self-help meeting attendance and involvement in recovery activities over and above that of clients receiving TAU.
Methods
The study and its procedures were reviewed and approved by the University of Washington Institutional Review Board (IRB), as well as the IRBs of the participating universities with which each of the clinical sites was affiliated. An independent Data and Safety Monitoring Board oversaw the conduct of the trial.
Participants

Participating clinical sites
Through a multi-staged, blinded rating process (Potter et al., 2011) , 10 community-based treatment programs (CTPs) affiliated with the NIDA Clinical Trials Network (CTN) were selected from a pool of 30 programs that provided 5 to 15 hours of weekly psychosocial outpatient ambulatory care. The 10 selected CTPs provided a mean of 9.6 hours of treatment per week (standard deviation [SD] = 2.85, ranging from 6 to 15 hours) for an average of 13.5 weeks (SD = 5.12, ranging from 7.5 to 24 weeks). During the course of the study clients in participating CTPs typically attended three group sessions and one individual session per week. Five sites had predominantly cocaine clients, four had primarily methamphetamine clients, and one had a relatively equal mix of cocaine and methamphetamine clients.
Treatment directors of the participating CTPs completed the Drug and Alcohol Treatment Program Inventory (DAPTI) (Peterson, Swindle, Paradise, & Moos, 1994; Swindle, Peterson, Paradise, & Moos, 1995) , which assessed the extent to which CTPs endorsed a variety of therapeutic approaches. The three most prominently endorsed approaches were 12-step (median = 5 on a scale from 1 = not at all to 5 = very much), cognitive-behavioral/relapse prevention therapy (median = 4.5), and motivational interviewing (median = 4). However, it appears that the programs are relatively eclectic in that they employ elements from a number of therapeutic approaches. The DAPTI also assessed the frequency with which participating CTPs emphasized 12-step oriented treatment goals.
Helping clients accept recovery as a lifelong process was the most highly rated of these goals (median = 4 on a scale from 1 = none or very little focus to 4 = primary focus of treatment). The two goals most consistent with the focus of the STAGE-12 intervention, appreciating the importance of regular 12-step meeting participation and committing to actively working the 12 steps, were both rated as being a considerable focus of treatment in the programs (median = 3).
The project was implemented in two waves, with three sites beginning in February and the remaining seven beginning in November, 2008. The last subject was randomized on September 30, 2009.
Participating counselors
Study clinicians were drawn from existing credentialed CTP counseling staff who agreed to complete informed consent documents; complete counselor assessments; be randomly assigned to provide STAGE-12 or TAU only; implement the manual-guided STAGE-12 intervention and conform to restrictions placed on TAU; record their STAGE-12 sessions for fidelity rating; participate in supervision sessions; and complete process/adherence ratings. They also needed to have a working familiarity with 12-step recovery principles and mutual support programs that utilize them. Personal recovery status was not an inclusion factor. From a pool of 106 counselors meeting these criteria, 2 per site were randomly selected to provide STAGE-12. Twenty counselors and 10 on-site supervisors were initially selected. Additional STAGE-12 counselors (n = 4) and supervisors (n = 3) were added as replacements when needed. The remaining 82 unselected counselors continued as TAU counselors providing standard clinic care and did not provide additional data for the study.
Two centralized 2-day national training seminars were conducted for STAGE-12 counselors and supervisors; replacement counselors and supervisors were trained locally using standardized materials developed for the national trainings. Trainings comprised a review of basic 12-step principles, topic-by-topic review of the STAGE-12 manual, several role play and practice exercises, discussion of case examples, and rehearsing strategies for challenging cases. Following training, STAGE-12 counselors were certified to see trial participants only after independent raters had evaluated audiotapes of three training cases, (each consisting of one individual and two group sessions) to reach a criterion threshold. Every STAGE-12 group and individual session was audio recorded throughout the trial; on-site supervisors and centralized raters reviewed a random selection of 20% for both fidelity monitoring and clinical supervision. Counselors with inadequate fidelity completed additional training and underwent more frequent monitoring and supervision until they met the fidelity requirement.
Participating stimulant abusers
Potential participants were approached about the study and recruited upon admission into participating intensive outpatient programs. Eligibility criteria included: (1) age 18 years or more; (2) in outpatient treatment at participating CTP; (3) stimulant drug use within the past 60 days (or within the past 90 days if incarcerated during the past 60 days); (4) Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) diagnostic criteria for current (within the past 6 months) abuse or dependence on a stimulant drug as primary or secondary drug of abuse; and (5) able to provide consent and willing to provide information about alcohol and drug use, be randomly assigned to a treatment condition, and be audio-recorded during group and individual counseling sessions. Exclusion criteria included: (1) needing detoxification for opiate withdrawal; (2) seeking detoxification only, methadone maintenance, or residential/inpatient treatment; (3) a medical or psychiatric condition that would make participation hazardous; (4) incarcerated more than 60 days within the 90 days prior to baseline; or (5) had pending legal action that would prohibit participation in the study.
A total of 471 individuals meeting these criteria were recruited and randomized from the 10 participating CTPs. The number of participants randomized per CTP ranged from 36 to 80 (mean = 47.1, median = 41.5). Utilizing a centralized randomization procedure, 237 participants were assigned to TAU and 234 to STAGE-12. Participants were assessed at baseline, week 4 (mid-treatment), week 8 (end of treatment), and at 3-and 6-month post-randomization follow-ups. Individuals were reimbursed $30 for each completed assessment plus an additional $40 bonus if all assessments were completed.
Treatment conditions 2.2.1. Treatment as usual
The CTPs' standard outpatient psychosocial treatment (minimum of 5-15 hours weekly) constituted TAU. While many CTPs promote a 12-step treatment philosophy and encourage clients to become involved in 12-step activities, these efforts typically are not applied in a structured or systematic manner (Carroll et al., 2000; Humphreys, 1999; Humphreys & Moos, 2007; Humphreys et al., 2004; Timko et al., 2006) . Although TAU counselors might discuss 12-step meetings with clients, they were prohibited from providing participants any of the components of the STAGE-12 intervention, including project-prepared handouts, reading material, or journals. TAU clients also were not connected to a community-based 12-step volunteer and did not receive lists of potential sponsors from TAU counselors.
STAGE-12
STAGE-12 is a manualized, combined group plus individual intervention (Baker, Daley, Donovan, & Floyd, 2007; Daley, Baker, Donovan, Hodgkins, & Perl, 2011) . It consists of five 90-minute group sessions adapted from TSF Therapy for Drug Abuse and Dependence (Baker, 1998; Carroll et al., 1998) and for delivery in a group format (Brown et al., 2002a; Brown et al., 2002b) plus three complementary individual sessions. The use of a combined group plus individual approach, as well as the use of open-ended groups with rolling admission, was informed by the results of surveys of CTN-affiliated outpatient programs during the design of the study (Donovan, Daley, Brigham, Hodgkins, Perl, & Floyd, 2011) . The STAGE-12 sessions were integrated into rather than being in addition to the standard TAU, substituting for three individual and five group TAU sessions; thus the amount of treatment available to clients over the active treatment period of the study was comparable across conditions within a CTP.
STAGE-12 group sessions emphasized the primary goal of TSF, to promote abstinence from substances by helping participants better understand and incorporate the core principles of 12-Step approaches, facilitating acceptance and surrender of their addiction, and encouraging active involvement in 12-step meetings and related activities. The group sessions encompassed five topics from the TSF manual: acceptance (Step 1); people, places, and things (habits, routines, and relapse triggers); surrender (Steps 2 and 3); getting active in 12-step programs; and managing negative emotions (HALT: hungry, angry, lonely, tired). The group counselor provided education, facilitated group discussions of session topics, and was supportive and encouraging to participants.
The three individual sessions included adaptations of the introductory and termination sessions from the TSF manual and incorporated an intensive referral procedure (Timko et al., 2006) . A major portion of the first individual session was devoted to the intensive referral process, which emphasized active participation in 12-step activities as a primary means to recovery and focused primarily on facilitating participants' attendance at 12-step groups. Consistent with AA's Bridging the Gap program (AA, 1991), the STAGE-12 counselor and participant worked collaboratively to link the participant with a 12-step volunteer from the community to arrange to attend a 12-step meeting together (Timko et al., 2006) . The content of the second session varied, depending on whether the participant had attended a 12-step meeting since the first session. If so, the participant's reactions to the meeting were discussed; if not, the session focused on perceived and actual barriers to meeting attendance and a 12-step volunteer was again contacted to arrange to attend a meeting together. The third session incorporated components from the termination session from the TSF manual, reviewed recovery assignments and participant experiences, and focused on changes in participants' views of addiction and 12-step programs over the course of treatment. It focused on finding a sponsor if a meeting had been attended since the last session or on linking with a 12-step volunteer if a meeting had not been attended. Barriers to participation were reviewed and goals and plans for the future were discussed.
STAGE-12 group and individual sessions were augmented by between-session "homework" tasks. These included reading literature (e.g., excerpts from AA's Big Book, NA's Basic Text); "recovery tasks" (e.g., contacting a sponsor, doing service work at a meeting,); attending different kinds of 12-step meetings each week; and keeping a journal to document 12-step group attendance and participation, reactions to meetings and other assigned recovery tasks, or barriers to attendance if the client did not attend a meeting. Journal entries were reviewed at the beginning of each individual session, while the other activities were reviewed during the check-in at group sessions. 2.3.1.2. Substance use diagnoses and problem severity. DSM-IV substance use disorder diagnoses were derived from the DSM-IV Criteria Checklist (DSM-IV Checklist) interview (Hudziak et al., 1993) . The ASI Drug Use Composite score, ranging between 0 (no endorsement of any problems) and 1 (maximal endorsement of all problems), measured problem severity and perceived need for treatment during the 30-days preceding the assessment.
2.3.1.3. Twelve-step experiences. The Twelve-Step Experiences and Expectations (TSEE), developed for the present project, is a brief measure of participants' prior experiences with 12-step groups as well as the likelihood of and anticipated benefits from 12-step group involvement during this treatment episode. The Survey of Readiness for Alcoholics Anonymous Participation (SYRAAP) assessed issues related to ambivalence and readiness to engage in 12-step activities, including the perceived benefits of and perceived barriers to involvement (Kingree, Simpson, Thompson, McCrady, & Tonigan, 2007; Kingree, Simpson, Thompson, McCrady, Tonigan, & Lautenschlager, 2006 ).
Substance use outcome measures
The primary outcome variable was the number of days of selfreported stimulant drug use within 30-day periods across the 6-month post-randomization period as assessed by the Substance Use Calendar (SUC), a calendar-based assessment similar to the timeline followback procedure (Fals-Stewart, O'Farrell, Freitas, McFarlin, & Rutigliano, 2000; Sobell & Sobell, 1992) . These data were collected at baseline, at week 4 (mid-treatment), at week 8 (end-of-treatment), and at 3-and 6-month post-randomization follow-ups.
Urine Drug Screens were collected at the same time points as the SUC. Urinalyses positive for stimulant drugs served as a secondary outcome measure, as did the Drug Use Composite score from the ASI-Lite, collected at baseline and at the 3-and 6-month postrandomization follow-ups.
Twelve-step outcome measures
Attendance at 12-step/mutual support meetings was assessed using the calendar-based SUC, similar to the procedure used by Walitzer, Dermen, and Barrick (2009) . The Self-Help Activities Questionnaire (SHAQ), which was the primary measure of 12-step attendance and involvement in the NCCTS (Weiss et al., 1996) , assessed the number of days in the preceding 30-day period on which group meetings (both 12-step and non-12-step) had been attended, as well as participation in 12-step/mutual support activities, including the number of days participants performed service (e.g., setting up, making coffee), talked at meetings, met with sponsors or other group members outside of meetings, phoned or had been phoned by sponsors or other group members, read 12-step recovery literature, and worked on any of the 12 steps.
2.3.4. Statistical analysis approach 2.3.4.1. Count data and appropriate statistical model for the primary outcome analysis. Distributional characteristics of the primary outcome of stimulant use indicated considerable post-baseline zeroinflation, over-dispersion and a non-linear trend (i.e., decreasing in value from pre-baseline to mid-treatment and increasing from midtreatment to end-of-treatment). Based on these considerations, the statistical model utilized was a zero-inflated negative binomial random-effects regression model, with a pre-treatment covariate. With the repeated measures aspect of the outcome assessment, the random effects model is considered appropriate to account for variation within subjects across time. In addition, the average of measures within the two pre-baseline time windows (60-90 days and 30-60 days prior to baseline) and one baseline measure (0-30 days pre-treatment) provided a more normally distributed, continuous covariate. The use of these allowed inclusion of pre-treatment information into the model and avoidance of potential confounding and interpretive problems associated with alternative procedures such as spline regression or inclusion of orthogonal polynomials. Both of these latter approaches would result in a model with two interaction terms consisting of the same main effect of treatment to account for the non-linear trend (Hilbe, 2008) .
However, the use of this average would require that at least one value be available at any of the post-baseline time points for the analysis. Of the 471 individuals randomized to treatment, 50 subjects (TAU, n = 20, STAGE-12, n = 30) did not have any post-baseline measures and were therefore eliminated from the statistical analysis of the primary outcome and some of the secondary outcomes. There were no inordinate differences between the subjects included and the 50 excluded from the analyses on demographic and baseline variables related to substance use. In addition, the average of the two prebaseline and one baseline measure for the primary outcome was not statistically different (t 469 = 0.55, p = .58) between those included (mean = 9.56, SD = 7.56, n = 421) and those excluded from the analyses (mean = 8.94, SD = 6.88, n = 50).
The statistical approach for the primary outcome is a mixture model with a logistic part for assessing zero-inflation and a negativebinomial part for the over-dispersed count data. Interpretation of results are based on the values and corresponding 95% confidence intervals (CIs) of the odds ratios (ORs, logistic part for abstinence) and incidence rate ratios (RRs, negative binomial part for count or days of stimulant use) at each post-baseline time point, with interaction effects calculated by algorithms provided by Hilbe (2008) .
2.3.4.2. Statistical models for secondary outcomes. Most of the secondary outcomes are considered to be count data, with the exception of the binary urine screen data and the continuous ASI Drug Use Composite scores greater than 0. In analyses of secondary outcomes where there is count data and no zero-inflation, a regular negative binomial with over-dispersion, or Poisson with equidispersion, random-effects regression model was used. Statistical interpretation of these count models was based on the incidence RRs and their 95% CIs. All models were estimated with the SAS (2008) program and the NLMIXED procedure. Table 1 presents participant demographic and baseline drugrelated characteristics; Table 2 presents data related to prior 12-step involvement, expectancies, and readiness to engage in 12-step groups. Participants were predominantly non-Hispanic Caucasian females, with a substantial representation of Black/African American individuals, with a 12th grade equivalent education. Approximately half the sample had never been married, with another third separated or divorced. The sample was divided approximately into thirds with respect to employment: employed full time, employed part time, and unemployed.
Results
Participant baseline characteristics
There were high endorsement rates for lifetime use of stimulant drugs. Over 70% of the sample met DSM-IV diagnostic criteria for recent (past 6 months) cocaine dependence, 36.1% for methamphetamine dependence, and 6.8% amphetamine dependence, although relatively few participants (21.9%) had stimulant-positive urines at baseline. Approximately 45% of the total sample also met criteria for alcohol dependence. The ASI Drug Use Composite score for the total sample was 0.156 (SD = .09). Over 50% of the sample felt considerably or extremely troubled by their current drug use and 75% indicated a considerable or extreme need for treatment.
Over 60% of the sample had prior involvement in some form of 12-step substance-related mutual support group (AA: n = 251; NA: n = 250; and CA: n = 90). Participants in the two conditions were comparable in their positive appraisal of their prior 12-step experiences, the likelihood of engaging in 12-step meetings and activities in this treatment episode, the anticipated benefit from doing so, and in their readiness to participate in 12-step programs.
The two groups did not differ on any of the baseline variables found in Tables 1 and 2 .
Follow-up rates and treatment exposure
The number of participants in each condition that attended research visits decreased across time, as shown in Table 3 . The overall follow-up rate was 70% and primary outcome data were available for 82% of the overall sample.
Intensive outpatient treatment completion rates were not tracked. However, indicators of the services received during the 8-week period during which the STAGE-12 intervention was delivered were assessed using the Treatment Services Review (McLellan et al., 1992) , which was administered at week 4 (mid-treatment) and week 8 (end-oftreatment). Participants were asked how many times in the previous 30 days they had attended drug-focused educational sessions, relapse prevention meetings, individual counseling sessions, and group counseling sessions either in or outside of the CTP program. First, based on chi-square analyses, there were no differences between groups with respect to whether they had been receiving treatment services in their CTP during either of the 30 day windows of the two assessment points. There were no between-group differences at either assessment with respect to the number of educational sessions, relapse prevention meetings, or group counseling sessions attended in or outside of the CTP. However, STAGE-12 participants reported having attended more in-program individual sessions than TAU participants at the week-4 assessment (mean = 1.49, SD = 1.21 versus mean = 1.20, SD = 2.24) and at the 8-week assessment (mean = 1.38, SD = 1.44 versus mean = 0.98, SD = 1.77).
Overall, 66% of all scheduled STAGE-12 individual and group sessions were completed. Of the participants randomized to the STAGE-12 condition, 77% met the a priori criteria of having received a therapeutic dose of STAGE-12, having attended two or more individual sessions plus three or more group sessions.
3.3. Substance use outcomes 3.3.1. Self-reported stimulant use Table 4 compares STAGE-12 and TAU groups on self-reported stimulant substance use across time and presents ORs for abstinence and the RRs and 95% CIs for days of non-abstinent stimulant use at each of the assessment points. The results indicate that for the 30-day windows from baseline to mid-treatment and between midtreatment and end-of-treatment, the odds of abstinence from stimulant use were 3.34 and 2.44 times greater, respectively, for participants in STAGE-12 versus those in TAU, both of which are statistically significant. The model-based average predicted probabilities of abstinence from stimulant drugs for STAGE-12 and TAU, respectively, at these two time points were .71 versus .57 and .72 versus .61. The odds remain greater than one at the 90-day (OR = 1.78) and at the 120-day post-randomization follow-ups (OR = 1.30); while continuing to favor the STAGE-12 group, these ORs are not significant at p b .05.
However , Table 4 also shows that for participants not stimulantabstinent, the rate of stimulant use in STAGE-12 was 1.66 times greater than in TAU, from baseline to mid-treatment; the corresponding RR was of 1.50 in the 30 days between mid-treatment and end-oftreatment. Subsequent RRs are not statistically significant. Although significant, the absolute differences between conditions in the model-based average predicted number of days of stimulant use both at mid-treatment (STAGE-12 = 1.19 days, TAU = 1.08 days) and end-of-treatment (STAGE-12 = 1.34 days, TAU = 1.28 days) are quite small. Furthermore, as seen in Fig. 1 , the direction of the difference in rates of use changes during the post-treatment follow-up points, with STAGE-12 having lower rates of use than TAU; however, these latter differences at the subsequent time points are not significant.
Urinalysis results
The urine screen data for stimulant drugs were binary in nature (positive or negative); thus a logistic random-effects regression model was used to compare groups. No interaction ORs were noted, but the statistically significant time main effect revealed an OR = 1.28 (95% CI = 1.13, 1.45), which indicates that with each unit increase in time (30 days), the odds of having a stimulant-positive urine screen increased by a factor of 1.28, irrespective of treatment condition.
ASI Drug Use Composite score
Given the skewed distributional properties of the ASI Drug Use Composite score, it was evaluated as both a dichotomous (0, N0) and a continuous variable for those having scores greater than zero at baseline, 3-month, and 6-month follow-up points. There were no Table 4 Interaction ORs (abstinence) and incidence RRs (days of use) with primary outcome of stimulant substance use within a 30-day window of assessment. differences between STAGE-12 and TAU conditions in the percentage of participants with zero scores on the dichotomized ASI Drug Use Composite scores at any of the time points. There was a significant difference between groups (t (206) = 2.02, p = .044) at the 3-month follow-up, with STAGE-12 having a significantly lower Drug Use Composite score than the TAU group. The STAGE-12 group also demonstrated a significantly greater reduction in the ASI Drug Use Composite score from baseline to the 3-month follow-up than did the TAU group (t (324) = − 2.12, p = .035).
3.4. 12-Step outcomes 3.4.1. Mutual support meeting attendance A zero-inflated negative binomial random-effects regression model analysis was conducted to compare treatment groups on the number of days of meeting attendance within a 30-day window of assessment as measured by the SUC. No differences were found between STAGE-12 and TAU groups in the probability of attending (ORs) or number of days of attending meetings (RRs). With each passing 30-day time period from baseline, the odds of not attending increase by a factor of 1. Results of a negative binomial random-effects regression model based on the SHAQ show that STAGE-12 participants report a significantly greater number of days of AA, NA, CA or Crystal Meth Anonymous (CMA) meeting attendance within 30-day assessment windows than TAU clients, as indicated by significant interaction RRs at baseline and mid-treatment, RR = 1.21 and RR = 1.18, respectively. The model based number of days of attendance by STAGE-12 and TAU groups, respectively, were 15.13 vs. 13.15 days and 14.45 versus 12.87 days at these two time points. The RR = 1.15 between mid-and end-of treatment is borderline, within rounding error of a 95% CI (1.00, 1.33), indicating that STAGE-12 participants had a higher rate of attendance than those in TAU.
12-Step mutual support activities
The study operationalized 12-step/mutual support involvement within each 30-day time period using three variables derived from the SHAQ: (1) the sum of occurrence of six activities critical to 12-step involvement; (2) the maximum number of days of self-reported speaking at AA, NA, CA or CMA meetings; and (3) the maximum number of days of self-reported meeting service activities (e.g., helping set up or clean up, making coffee). A Poisson random-effects regression model was used to analyze the first of these variables, and negative binomial random-effects regression models were used to analyze the latter two. Table 5 provides the RRs and model-based values associated with each of these analyses.
The Poisson random-effects regression model analysis indicates significant interaction RRs at baseline through last follow-up for the number of mutual support activities, with STAGE-12 participants engaging in significantly more activities. Although the RR at baseline is significant with this longitudinal model, a univariate Poisson model comparing the baseline measure alone between the TAU and the STAGE-12 treatment groups was not significant (RR = 1.08, 95% CI = 0.96, 1.23), or alternatively, the Wald χ 2 = 1.69, p = .194.
Observed baseline values are 2.25 (n = 222) for TAU and 2.44 (n = 217) for STAGE-12. Therefore, the significance at baseline may be more model-driven with a linear trend of increasing rates from baseline to last follow-up. The model-based average predicted number of other activities, which could range from 0 to 6, increased from 3.01 at mid-treatment to 3.38 at the 6-months post-randomization follow-up for STAGE-12; the number of activities increased from 2.48 to 2.59 over this same time period. The negative binomial random-effects regression analyses indicate no significant interaction RRs from baseline through last follow-up with respect to speaking at mutual support meetings; the main effects of time and treatment were also not significant. However, significant interaction RRs were observed at end-oftreatment and the first (90-day) and last (180-day) follow-up periods for self-reported days of carrying out service activities at meetings. These RRs tend to increase over time, favoring the STAGE-12 group. The rate of the number of service activities for subjects in STAGE-12 is 1.61 times that of those in TAU between mid-and end-of-treatment, and increases to a rate of 2.38 for the 30 days preceding the last follow-up assessment. The model-based average predicted number of self-reported days of service at meetings increased from 2.01 at end-of-treatment to 3.85 at the 6-month post-randomization follow-up for the STAGE-12 group; days of service increased from 1.64 to 2.12 for the TAU group over the same time period.
Discussion
The results of the current trial present mixed findings with respect to the impact of integrating the STAGE-12 intervention into an intensive outpatient drug treatment program on the stimulant use of individuals with stimulant use disorders. STAGE-12 involvement was associated with significantly increased odds of abstinence from stimulant drug use over the duration of the active treatment phase. The odds of abstinence for STAGE-12 participants relative to TAU ranged from 3.34 times greater from baseline to mid-treatment and 2.44 between mid-treatment and end-of-treatment. Although the ORs still favored STAGE-12 out to the 6-month post-randomization follow-up, they were no longer significant. However, an unexpected finding showed that if a participant was not abstinent, then the rate of stimulant use was significantly greater for those in STAGE-12 than in TAU during the active treatment phase; this relationship reversed during the follow-up periods.
The pattern of these findings suggests a complex dynamic: the STAGE-12 intervention, as incorporated into existing intensive outpatient treatment, facilitates the initiation and probability of stimulant abstinence, but is not particularly effective for those who are unable to achieve or maintain abstinence. A possible explanatory hypothesis for this pattern can be drawn from the abstinence violation effect (AVE) proposed by Marlatt and colleagues (Marlatt, 1985; Marlatt & Gordon, 1985) as part of their cognitive-behavioral relapse model. The AVE suggests that if an individual is strongly committed to abstinence as a goal but is unable to achieve or maintain abstinence, the likelihood of continued use is increased. It may be that STAGE-12's systematic and intensive focus on 12-step principles increased the salience of abstinence as a goal; as a result those who were unable to achieve this goal were more vulnerable to continued heavy use. The original construct of the AVE was posited to be mediated by a sense of self-blame and internal attributions to oneself as a failure in one's inability to maintain abstinence (e.g., "Once an addict, always an addict"), with resultant guilt, and a decrease in perceived self-efficacy. However, results of later studies with substance abusers suggested that the heavy use associated with the AVE may be related more to low levels of self-efficacy than to either attributions of self-blame or guilt (Birke, Edelmann, & Davis, 1990; Kirchner, Shiffman, & Wileyto, 2011; Ross, Miller, Emmerson, & Todt, 1988 -1989 Walton, Castro, & Barrington, 1994) . The STAGE-12 intervention may need to be modified to specifically address such emotional reactions of patients when they feel they are not achieving their abstinence goals. For example, this issue could be addressed specifically in one of the individual sessions, discussed as a possible phenomenon during the group session on managing negative emotions and the HALT relapse precipitants, or emphasized as something to write about while journaling with follow-up discussion in sessions.
Alternatively, as has been found with other behavioral treatments with substance abusers, there may be subgroups for whom the STAGE-12 intervention is clinically effective while others for whom there is no effect or even clinical deterioration (Ilgen & Moos, 2005) . Two factors of particular relevance in this regard are treatment exposure and the initial, early achievement of abstinence. Kaskutas found a significant linear trend between the number of sessions of a group-based TSF intervention attended and the percentage of participants who are substance free at the 12-month follow-up. Three-quarters of STAGE-12 participants reached an a priori criterion of a therapeutic dose of the intervention by having attended two or more individual sessions plus three or more of the group sessions. It may be that the smaller subgroup of STAGE-12 "non-completers" accounts for the observed increased rates of stimulant use. Similarly, in addition to the predictive utility of entering treatment stimulant-free (Ahmadi, Kampman, Oslin, Pettinati, Dackis, & Sparkman, 2009; Peirce et al., 2009) , the early attainment of abstinence among cocaine dependent individuals in clinical trials is one of the best predictors of later abstinence (McKay et al., 2001; Plebani, Kampman, & Lynch, 2009) . As McKay and colleagues note, continued participation in mutual support groups and the early achievement of cocaine abstinence appear to be important factors in longer term outcomes.
Despite the higher self-reported rates of stimulant use among the non-abstinent STAGE-12 group members during the active treatment phase, there was a significant difference favoring STAGE-12 with respect to the ASI Drug Use Composite score at the 3-month follow-up period. Similarly, STAGE-12 participants significantly reduced their scores on this measure from baseline to the 3-month follow-up while TAU participants did not. The Composite score is based on drug use across a number of different substances, perceived drug-related problems, and perceived need for drug treatment during the 30-days preceding the interview. The results suggest that at the 3-month follow-up the STAGE-12 participants, as a group, reported less drug use and perceived themselves as having fewer substance-related problems and less need for treatment than those who had been in TAU. This finding is consistent with the fact that the odds of abstinence at that point, although not significant, still favored STAGE-12 and the rate of use among non-abstinent individuals was comparable between conditions and thereafter began favoring STAGE-12.
A secondary study focus was to determine the impact of STAGE-12 on increasing 12-step meeting attendance and engagement in 12-step activities. Two different measures were used to assess this variable. The SUC results demonstrated no differences between the conditions with respect to either the odds of attending meetings or the number of days on which meetings were attended. However, the SHAQ data demonstrated that the STAGE-12 group had a significantly higher rate of meeting attendance from baseline to the mid-treatment point and a nearly significant rate from the mid-point to the end of treatment than did the TAU group. The reason for the divergence in these two measures is not clear, although their respective methodologies are somewhat different. Specifically, the SUC asks about meeting attendance on a day-to-day basis on a calendar and has demonstrated intervention effects for a facilitative intervention to increase AA attendance by alcohol dependent individuals. The SHAQ (Weiss et al., 1996) asks individuals to estimate the number of days in a 30 day window in which they attended AA, CA, NA, and other 12-step and non-12-step (e.g., Secular Organization for Sobriety, Rational Recovery) self-help meetings as well as the number of days of engaging in 12-step recovery activities and service. Previous versions of the SHAQ have been found to have a high degree of internal consistency and predictive validity, have been used to describe mutual support related behaviors, to evaluate differential changes in these behaviors as a function of the type of treatment received, and to compare the relationship between 12-step attendance and participation with subsequent drug use outcomes Weiss et al., 2000b; Weiss et al., 1996; Weiss et al., 2005) . Measures similar to the SHAQ, in which participants are asked to estimate the number or frequency of 12-step meetings attended and the frequency of other 12-step activities and indicators of affiliation, have been used extensively in prior 12-step research and have demonstrated predictive utility (Humphreys, Kaskutas, & Weisner, 1998; McKellar et al., 2003; Morgenstern et al., 1996; Tonigan, Connors, & Miller, 1996) . It is of note that the difference between groups on the SHAQ was found over the first 4 weeks of the intervention period, the time during which the intensive referral process might have been most likely to have led to the arranged 12-step meeting attendance with the community volunteer in the STAGE-12 condition.
The SHAQ results more clearly indicate that individuals in STAGE-12 had higher rates of 12-step related activities throughout both the active treatment phase and the entire 6-month follow-up period than did those in TAU. Furthermore, the RRs of the number of days of service at meetings (e.g., setting up, making coffee, cleaning up) for subjects in STAGE-12 were significantly greater, increasing from 1.61 times that for those in TAU between mid-and end-of-treatment and increasing to a rate of 2.38 for the 30 days preceding the 6-month follow-up assessment. This is of particular note since a number of studies have shown that involvement in 12-step activities and service often increase over time (whereas meeting attendance may decline) and is a more important indicator of engagement, a better predictor of subsequent outcome, and the potential mediator of change associated with 12-step mutual support groups (Kaskutas, 2009; Owen et al., 2003; Subbaraman et al., 2011; Weiss et al., 2005) . Consistent with this, data derived from the SHAQ in the NCCTS demonstrated that 12-step meeting attendance did not predict drug use or ASI Drug Use Composite scores among cocaine dependent individuals while indicators of 12-step service and activities predicted both (Weiss et al., 2005) .
The present study has a number of limitations. First, although TAU counselors were instructed not to utilize components or distribute materials from the STAGE-12 intervention, no specific assessments were conducted to determine if and to what extent there might have been contamination or "bleed" from the STAGE-12 condition to TAU. Second, while information about group and individual counseling sessions was available from the Treatment Services Review for both conditions during the 8-week period over which the STAGE-12 intervention was delivered, data concerning drop-out/completion rates for the overall CTP intensive outpatient program that participants were attending are lacking. Third, there was considerable variability across CTPs in both the length/duration and the number of hours per week of the IOP into which STAGE-12 was integrated; the relative impact of STAGE-12 may vary depending on these characteristics of the clinical program.
In summary, STAGE-12, compared to TAU, contributed to a greater likelihood of abstinence from stimulant drugs over the active treatment phase, although it was associated with more days of use among those not achieving abstinence during this period. Relative to TAU, STAGE-12 was also associated with a significant reduction in, and a lower level of, substance use problems as measured by the ASI Drug Use Composite score at the 3-month follow-up. STAGE-12 participants also engaged in significantly more 12-Step activities and meeting-related service than did those in TAU. Subsequent analyses are planned to explore treatment exposure and early achievement of abstinence as well as other variables that might predict and differentiate subgroups having differential outcomes in STAGE-12. Subsequent analyses also will examine the relative predictive value of measures of 12-step attendance versus participation with respect to both substance use and psychosocial outcomes among stimulant abusers.
